Recently, there has been an increasing number of studies and articles that have identified and ranked global information technology (IT) issues in various parts of the world. The objective of this article is to aggregate the results of these studies and explore the possibility of linkage of these key IT issues to environmental and organizational factors. An organizing framework for global IT issues is developed and one of the factors in the framework, the level of economic development of the country, is analyzed to observe its impact on the ranking of key IT issues. Cluster analysis on a sample of ranked IT issues from 16 different regions indicates a linkage between the level of economic development of a region and the ranking of various types of IT issues. The analysis provides stronger support for the three-way classification of regions into developed, developing, and under-developed rather than the more recent four-way classification of developed, newly industrialized, developing, and under-developed. Keywords: Global information technology; Management information system issues; Global IT framework; Global IT issues; Global IT model Article:
A model for global IT issues
A model for analyzing global IT issues is shown in Fig. 1 . It is an adaptation of the model proposed by Palvia and Palvia [22] . The model is based on (some-what eclectic) literature on global IT and observations of many authors. The key variable in the model is "key IT management issues" of firms in a country or in a homogeneous region of the world. This is the oval at the center of the figure. Variables that influence these issues are divided into two major categories, country-specific (environmental) and firm-specific factors. The country-specific factors are largely uncontrollable, but may influence the IT management priorities in a country. Finally, the IT management issues themselves influence the global IT strategy as well as the business strategy adopted by the firm.
1. Level of economic development
The level of economic development of a country has been identified as having four levels, under-developed, developing, newly industrialized, and advanced. In essence, firms in more advanced countries have more strategic issues to be concerned about, while firms in less developed countries have to manage more basic and operational issues.
Political/regulatory
This factor results from the political and governance philosophy (e.g. socialism, capitalism, communism, democracy, dictatorship). These issues may directly or indirectly influence different IT related areas, e.g. transborder data flow restrictions, governmental technology initiatives, privatization trends, enactment and enforcement of standards, technology investments tariffs, and trade and customs regulations. This phenomenon is highlighted by Chepaitis [8] in her reporting of data quality and information poverty problems in Russia. These problems are exacerbated by the impact of a political system that included control and pressure by the authorities, poor public data stores, and a lack of competitive market experience. Clearly, the political/regulatory practices can have an impact on IS. These practices may also affect the economy of the country, as shown by the dotted line relationship. Indeed, lately the political system of a country seems to have a substantial impact on its economic development.
Cultural
This is an often-mentioned factor when globalization of businesses is the subject of analysis. Many of the publications in global IT attempt to analyze the impact of culture, e.g. impact of culture on group support systems [1 1], impact on communication technology acceptance [18] . There even have been some studies that suggest that culture may not be a very dominant factor [6] . Nevertheless, culture remains an important factor in the study of global IT, and frame-works have been suggested that incorporate culture explicitly in the study of global IT [14, 19] . The work of Hofstede [16] is classical in understanding national culture and is being used by many IS researchers. Briefly, he defined four dimensions of national culture, individualism-collectivism, power distance, uncertainty avoidance, and masculinity-femininity. As an example of IS research based on these dimensions, Shore and Venkatachalam [28] analyzed differences in systems analysis and design based on culture.
Type of firm
Many studies use the "type of firm" or "industry" as an independent variable in MIS research. Brancheau and coworkers [20] studied three types of organizations, manufacturing, service and non-profit, and found considerable differences among the three sectors. Deans et al. [12] investigated international IS issues and showed a statistically significant difference in the rankings of service and manufacturing firms, also they found that computer-integrated manufacturing, local cultural constraints, vendor support in foreign subsidiaries, and regulatory strategies of PTTs were more important for manufacturing companies, while data security, data utilization, currency restrictions and exchange rate volatility were more important for service firms. Clearly, the "type of firm" is an important variable and is included in the model.
Global organizational strategies
One of the most discussed and analyzed issue in global IT literature is the fit between the four Bartlett and Ghoshal [2] business (organizational) strategies (multinational, global, international, and transnational) and global IT architectures. Most previous work suggests that the IT architectures of global firms should be aligned with these business strategies [17, 29] . In addition to global IT architectures, it is likely that other IT management strategies would need to be aligned to the global structures [30] .
Global business and IT strategy
The main reason to identify key IT management issues in a firm is to use them in the formulation of its IT strategy. They assist MIS and senior management in the allocation of scarce resources. Key IT management issues may also have an impact on the formulation of the overall global business strategy. The traditional model of IT utilization is the cost/service center focus, which is increasingly being replaced by more proactive uses of IT. Recently, Henderson and Venkatraman [15] proposed the Strategic Alignment Model which identified four dominant perspectives for aligning IT and business strategies. Two of these regard IT as an enabler in pursuing new or enhanced business strategies.
We believe that this model captures the most important factors influencing IT management in firms in different parts of the world. Our hypothesis can be succinctly stated as:
There is a correlation between the rankings of IT management issues and the level of economic development of a region/country.
More specifically, we expect that IT management issues in advanced countries (i.e. with high levels of economic development) will be strategic in nature, and issues in developing/underdeveloped countries will be more basic in nature.
Methodology
Secondary data was collected, regrouped, and analyzed. Key issues data from previously published lists were used. A complete list of the source documents is provided in Appendix A.
The issues and ratings were captured from 16 different regions of the world, gathered between 1987 and 1995. Many of the issues were similar, but did not use the same wordings. In order to keep the analysis manageable, they were condensed into seven categories, three are those of Niederman et al. The seven categories are: 1. Business relationship: This category, suggested by Niedermann, includes IT issues that contribute to the business objectives of the firm, and deals with issues external to the IS department, such as strategic planning, IT architecture, IT alignment, and data resource issues.
2. Human resources: Shortages of qualified IS personnel continues to be a problem everywhere. Furthermore, this issue prevents the full exploitation of IT and may affect other IT management issues. Not surprisingly, this category was judged to be important in many regional studies.
3. Quality and reliability: Quality and reliability issues apply to hardware, software, and management of resources. System reliability and software quality standards were notably more important in the developing countries [26] than in advanced countries. 4. Internal effectiveness: This grouping, also suggested by Niederman, included IS human resources, software development, applications portfolio, and IS effectiveness measurement. Basically, this group of issues focuses internally on the IS function. We separated software development and human resource issues into separate categories of their own, as based on the world environment they appeared to be important in their own right. Issues dealing directly with IS effectiveness, such as measuring effectiveness, controls, etc. would fit into this category.
5. End-user computing: End-user computing (EUC) is pervasive in today's organizations, yet it requires a whole new set of management and organizational strategies compared to mainstream IS management. While EUC and related issues have receded in the background in the US, they are beginning to appear among the top issues in other parts of the world. 6 . Technology infrastructure: Borrowed directly from the Niederman study this group includes such issues as telecommunications, electronic data interchange, IT infrastructure, imaging technology, and distributed systems. 7 . Systems development: This is a major activity in most IS departments. The development of critical applications is not only necessary for the survival of many organizations, but also for its growth and competitive posturing. Included in this category are such items as concern for better project management and software development productivity.
In general, these seven categories proved to be adequate for reclassifying the data. There were very few instances where an issue could be classified under more than one category. When this occurred, a subjective decision was made by the researchers.
The following rules were applied in reclassifying the data for each region/country (note that for clarity, we use the term "item" for the original unclassified issue)  If a category consisted of multiple items, the ranking of the highest ranked item was used as the rank for the category.
 If none of the items in a category was present, then the category was assigned the lowest rank. The lowest rank was 20, as most of the key issue studies list about 20 issues.
 The rankings are in decreasing order of importance, i.e. one is the most important.
The results of the reclassification of the data are shown in Table 5 . It is acknowledged that other methods could have been used for reclassification. However, each one would suffer from some criticism. Moreover, our preliminary analysis indicated that the subsequent analysis and results were not overly sensitive to the precise classification scheme.
Analysis
The overall analysis method is to determine if countries can be clustered by their rank of common issues. Once the clusters are identified, the countries within each cluster can be examined in terms of their economic development. Finally, the economic level of each cluster may be examined for the issues dominating the cluster.
1. Cluster analysis
A statistical package called Xlstat, available as shareware on the Internet, was used to perform two types of cluster analysis, (1) hierarchical, using wards clustering technique and (2) non-hierarchical, using the centroid method. Both indicated that the 22 sets of observations (countries) are best clustered into three categories. The makeup of these as defined using the centroid method, are shown in Table 6 (details of the cluster analyses are available on request from the authors).
Cluster characteristics
A cursory examination of the three clusters suggest that Category 1 countries are the most economically advanced, Category 3 countries are the least advanced, and Category 2 countries are in between. In order to confirm this pattern, the countries were independently classified into three Groups: advanced, newly industrialized or developing (Table 7) . This classification was basically subjective judgment using published reports from the popular press and international agencies. The three Groups and Categories from the cluster analysis are listed in Table 7 . Gross domestic product (GDP) per capita (for the year 1996) was used as a surrogate broad measure for the economic development of a country.
There is a good correspondence between the Groups and the Categories. It is apparent, even before con-ducting any statistical tests. However, we conducted three t-tests to compare the average GDP/capita of each Group with its corresponding Category, they essentially confirmed the correspondence. The only major anomaly is in the placement of Australia in Group 3 along with lesser developed countries, other minor surprises are Slovenia and South Korea.
The three Categories are now labeled, advanced, newly industrialized, and developing countries. This classification is based on the country's economic development, therefore it clearly supports our assertion that "there is a correlation between the rankings of IT management issues and the level of economic development of a region/country." What is more interesting is to examine the actual nature of the IT issues based on the economic development of a country. For this analysis, we revert back to the three Groups because, they were identified based primarily on economic development. We postulate the following:
1 . Advanced countries rank strategic business relationship issues, such as strategic planning, IT alignment, data resources most important.
2. Newly industrialized countries rank management and control issues, such as human resources and EUC most important.
3. Developing countries rank operational issues, such as technology infrastructure, quality/reliability and human resource issues most important. Business Relationship, and Human Resource. Finally, for developing countries, the four highest ranked issues are IT infrastructure, business relationship, quality/reliability, and human resources.
If we examine the top rated issue for each Group, the results completely support the above three propositions. Even if we examine the top three issues for each Group, the results are still basically supportive of our propositions, with the added caveat that Human Resources and Business Relationship issues are among the top rated issues for all three Groups.
In essence, the three-stage IT issues model based on economic development is supported. But since our three clusters had minor misfits (e.g. Australia and South Korea) we entertained the possibility of having four clusters. A cluster analysis was performed to test the proposition that the data could be grouped into four instead of three clusters. While not reporting the details of this analysis, we concluded that the data did not support a grouping of four, and the countries included in the clusters did not cleanly represent consistent levels of economic development.
Limitations of the study
Some limitations should be considered while interpreting the results 1. The data for the various countries and regions was collected over an 8-year time period. In an ideal situation, all of it should come from a narrow time period, as issues change over time. No attempt was made to identify trends in IT issues or isolate the effects of such trends.
Conclusions
Reports of information systems management issues in different parts of the world are useful to organizations as they begin to plan and implement IT applications across the world. We have developed an organizing framework for global IT issues and the factors that might influence them. One specific objective was to aggregate and analyze data about IT issues in various regions and test the hypothesis about correlation between level of economic development and the ranking of IT issues in these regions. Using cluster analysis on a sample of ranked IT issues from different regions of the world, empirical support was found for a three-stage model of IT management issues. The nature of the issues for each category of countries was analyzed and found to have distinct characteristics.
